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Flow variability creates river habitat



Characteristics of a Natural Hydrograph: Variability
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Typical California Hydropower Project

Pictures are representative of mapped project features.



North Fork Mokelumne River
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Photo courtesy of Shasta-Trinity National Forest

Pit River
Pit 3 bypass reach: 150 cfs
Historic summer flow: 2000 cfs

Pit 3 diversion tunnel
Diameter: 19 feet  Capacity: 3315 cfs

North Fork Feather River
Cresta bypass reach: 50 cfs
Historic summer flow: 800-1200 cfs

Photo by Kevin Lewis







Map courtesy of CPUC









Fish and Wildlife Habitat

Recreation

Water Quality

Hydropower



FERC
Relicensing
Process
Five years, every 30-50

Comprehensive
baseline and mitigation 
studies

“Equal consideration”

Water quality, public 
lands, fish passage

Possibility of
collaboration and 
settlement



FERC Licenses Expiring

1993-2010



• Klamath River - 160 MW (PacifiCorp)

• Pit River - 317 MW (PG&E)
• Feather River - 664 MW (PG&E), 

2,166 MW (DWR)
• American River - 729 MW (SMUD and PG&E)

• Stanislaus River - 257 MW (PG&E, Tri Dam)

• San Joaquin River - 1,166 MW (SCE)

Major Ongoing 
Relicensings in 
California



Relicensing outcomes

CHRC goals include: 
restored hydrograph
fish passage
temperature and water quality
watershed restoration
compatible recreation 

Specific to each proceeding, 
depending on resources, 
economics, technical feasibility



Slide courtesy of McBain and Trush

Develop Flow Releases for Individual Water Years
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“Normative Hydrograph”: Geomorphic Objectives

Deeper scour of gravel bars/gravel transport

Surface scour of gravel bars/gravel transport

Surface mobility of gravel bars

Surface mobility of pool tails

Inundation of gravel bars

Objectives:

• Transport coarse 
sediment at rate equal to 
tributary input on yearly 
basis

•Route coarse sediment to 
downstream reaches

•Prevent further long-term 
aggradation at tributary 
deltas

•Scour exposed gravel bar 
surfaces

Slide courtesy of McBain and Trush



Slide courtesy of McBain and Trush

“Normative Hydrograph”: Fishery Objectives

Geomorphic/riparian flow release

Ramping flow release

Juvenile and smolt temperature flow release

Adult spawning and juvenile rearing habitat flow release

Riparian/smolt flow release

Smolt outmigration ramping

Spring-run temperature flows



Reconstructed Hydrograph Combining Dam Releases 
with Tributary Flows
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Trinity River FES Recommendations measured at Lewiston

Trinity River FES Recommendations measured at Douglas City, 20 miles downstream

Bed scour on new point bar surfaces >2 D84's depth

General mobilization of bed surface

Most mobile alluvial deposits begin to mobilize

Point bars inundated at bank restoration sites

Bed scour on new point bar surfaces >1 D84's depth

Slide courtesy of McBain and Trush



15 year average net reduction in energy 
output due to relicensing: 1.6%

Source: FERC 603 Report to Congress, 2001



Map courtesy of CPUC
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North Fork Mokelumne Below Salt Springs

Virtually no affect on net 
project generation.



Rock Creek and Cresta reaches
North Fork Feather River



North Fork Feather below Cresta Dam
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North Fork of the Feather at Cresta
 Monthly Average River Flows and Penstock Diversions
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average 2-6% 
reduction in 

annual energy







Assume 16% 
capacity reduction at 

relicensed utility 
hydro:

580 MW reduction

by 2040
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